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Abstract 
Introduction: Walking is one of the most fundamental activities of daily living in humans, when the hip 
joints transfer power between the lower extremities and the pelvis. Hip osteoarthritis (OA) will more or less 
influence this function and is increasing in an ageing population. Total hip arthroplasty (THA) is a common 
treatment for patients diagnosed with hip osteoarthritis when non-surgical treatments have failed. 
Optical tracking systems (OTS) based on cameras and force plates mounted in the floor have been used 
since the 1960s. The technique includes attachment of reflective markers with double-adhesive tape to the 
skin of the patient. Marker positions are recorded when the patient walks through a calibrated measurement 
volume.  
Material and methods: In Study I, hip joint movements were measured with two different dynamic motion 
analysis systems, an optical tracking system and roentgen stereophotogrammetric analysis (RSA) in 16 
patients with THA. In Study II, three patient groups were examined to study if the reproducibility of meas-
ured values differs depending on whether the hip joint is normal, has developed OA or has been replaced 
with a THA. The aim of Study III was to investigate the gait in 22 patients operated bilaterally with two 
different types of stems at the same occasion. In Study IV, 62 patients operated with a Madreporic Lord hip 
prosthesis between 1979 and 1986 were followed for an average period of 26 years. In Study V, gait analy-
sis was performed using two different motion analysis systems, one based on an optical tracking system and 
one based on accelerometers. Forty-nine THA patients were simultaneously evaluated with both methods. 
Results: During active hip motions soft-tissue displacements caused an underestimation of the true skeletal 
motion (Study I). In Study II the hip motions in patients with OA showed inferior repeatability between 
different investigators compared with THA patients and healthy controls. The gait pattern in the THA 
patients had not returned to normal one to two years after the operation. Study III showed no differences in 
speed, step length and frequency, or regarding kinematics or kinetics between short and conventional stems. 
Although both hip joints were operated during one-stage bilateral THA, there was still a difference between 
gait patterns two years after surgery compared with controls. In Study IV, the follow-up showed an average 
HHS of 81 (SD 14) and a pain score of 41 (SD 5), despite that more than half of the patients had undergone 
a revision of the acetabular cup. Some hips, but not all showed pronounced loss of bone mineral density 
around the stem. In Study V the accelerometer system measured movements of the pelvis and knee joint that 
did not differ from the optical system. However, significantly smaller flexion-extension was recorded. 
Conclusion: This dissertation shows that the deviation from skeletal movements measured using OTS is 
smallest when measuring hip flexion-extension in patients with THA. OTS is able to distinguish patients 
with hip osteoarthritis and patients with THA from a healthy control group while walking. The walking 
ability of patients with THA was still affected at least two years after surgery. A long-term follow-up of 
patients with an uncemented hip prosthesis revealed good function, despite that the acetabular component 
had been replaced in almost 50% of cases. The accelerometer-based motion analysis system that was exam-
ined had good validity when measuring pelvis and knee movements in the sagittal plane, but underestimated 
hip joint flexion and extension. 
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